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Abstract
Background: Few studies have compared the factors that drive patients’ decision to choose a chiropractor, physician or
physiotherapist as their first healthcare provider for occupational back pain. The purpose of this study is to identify
characteristics associated with the choice of first healthcare provider seen for acute uncomplicated occupational back pain.
Methods: We analyzed data collected by the Workplace Safety and Insurance Board from a cohort of workers with
compensated back pain in 2005 in Ontario (Canada). Multivariable logistic regression models were created to identify
factors associated with the type of first healthcare provider seen (chiropractor, physician, or physiotherapist). Adjustments
to the final models were evaluated using the area under the receiver-operating characteristics curve (ROC).
Results: According to the 5520 analyzed claims, 85.3 % of the patients saw a physician, 11.4 % saw a chiropractor, and 3.
2 % saw a physiotherapist. Longer job tenure (odds ratio (OR) = 1.02, P = 0.004), higher gross personal income (OR = 1.06,
P = 0.018), mixed-manual job (OR = 1.35, P = 0.004) and previous similar injury (OR = 1.60, P < 0.001) increased the odds of
seeing a chiropractor rather than a physician, while the size of the community (>500,000 inhabitants) and the availability
of an early return to work program in the workplace (OR = 0.77, P = 0.035) decreased it. The odds of seeing a
physiotherapist rather than a physician increased with increasing age (OR = 1.19, P = 0.019), previous similar
injury (OR = 1.71, P < 0.001) and severity of injury (OR = 2.03, P = 0.010). Increased age (OR = 1.28, P = 0.008) and
size of community (>1,500,000 inhabitants; OR = 2.58, P = 0.002) increased the odds of seeing a physiotherapist
rather than a chiropractor, while holding a mixed-manual job significantly decreased those odds (OR = 0.63,
P = 0.044). The area under the ROC curve of our multivariable models varied from 0.62 to 0.64.
Conclusion: The type of first healthcare provider sought for occupational back pain is influenced by injury-
and work-related factors and by the worker’s age, income and community size. Contrary to previous
studies, the workers who first sought a physician did not have higher odds of having a severe injury.
Keywords: Back pain, Primary care, Healthcare provider, Medical doctor, Chiropractic, Physiotherapy,
Determinants, Occupational health
Background
Among the general population, low back pain is a com-
mon non-fatal condition with a point prevalence of
9.4 % [1] and a lifetime prevalence of approximately
85 % [2, 3]. It was estimated that about one-third of low
back pain is attributed to occupation [4, 5] and that
occupational low back pain represents one-third of all
disability related to occupational factors considered in
the Global Burden of Disease study [5]. Although the
majority of patients with back pain show significant im-
provement within the first month [6], symptoms are
often recurrent or chronic [7]. As a result, back pain is a
leading cause of disability worldwide [8], and it ranks
sixth among the health problems that generate the most
direct medical costs in North America [9]. In Ontario
(Canada), low back pain in the most common occupa-
tional injury compensated by the Workplace Safety and
Insurance Board (WSIB) even if the percentage of all lost
time claims attributable to low back pain decreased from
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19.9 % (n = 11,290) to 16.8 % (n = 8,677) between 2011
and 2015 [10]. It is considered a type of claim that has
as high an impact on workers and employers as shoulder
and fracture claims. These three claim types are respon-
sible for more than 40 % of all benefits payments [11].
In Ontario, the WSIB plays the role of public insurer
to workers and employers. It provides financial support,
medical assistance and rehabilitation for return to work.
On January 1, 2004, as part of the commitment to qual-
ity and timely healthcare, the WSIB revised its policy on
Choice and Change of Health Professional (17-01-03) in
the Operational Policy Manual. Previously, workers
could go directly (without referrals from other profes-
sionals) to a physician or a chiropractor; the new policy
expanded direct access to physiotherapists and regis-
tered nurses (extended class). The new policy was par-
ticularly innovative because physiotherapists have
traditionally been used in specialized care (after a med-
ical referral) in Canada and the United States [12, 13].
According to a systematic review of studies conducted
between 1993 and 2012, direct access to physiotherapy
care was associated with better patient outcomes and
satisfaction and a reduction in the use of healthcare re-
sources (number of consultations, imaging, medication,
consultations with other providers) and costs [14].
A previous meta-analysis of population-based studies
showed that among the general population, female gen-
der, previous history of back pain, pain intensity and a
high level of disability are associated with an increased
probability of seeking care for low back pain [15].
Factors associated with the type of care sought have
been studied among the general population [16], among
people with back pain [12, 13, 17–33] and among
injured workers [33, 34]. Most of the studies originate
from the United-States [12, 16, 17, 20, 22, 24, 26, 28,
30–34], but some are from Australia [27, 35], Canada
[13, 16, 25, 33], Denmark [18], France [23], Israel [29],
the Netherlands [21], Sweden [36] and Switzerland [19].
Most studies compared chiropractic to medical care
[13, 16, 18–20, 24, 26–28, 30, 31, 33, 35, 36], while a
few studies included physiotherapy (referral or exclu-
sive care) [12, 16, 21–23, 25, 29, 37], and only one
American study specifically compared the three type
of professionals as primary healthcare providers [17].
Some of the findings from these studies diverge, sug-
gesting that they might be specific to their jurisdic-
tions [16]. To our knowledge, no study has compared
the factors that drive patients’ decision to choose a
chiropractor, physician or physiotherapist as their first
healthcare provider for occupational back pain.
Understanding the factors that influence the initial
pattern of care-seeking for occupational back pain in-
forms researchers about the characteristics of the sub-
populations that seek different types of healthcare
providers. Recent publications provide limited conclusions
and outline the importance of improving knowledge about
care-seeking behavior [38–40]. The objective of this study
was to identify individual characteristics associated with
the choice of first healthcare provider (chiropractor, phys-
ician, physiotherapist) sought by workers with occupa-
tional low back pain.
Methods
Study population
The study population is a cohort of workers who had
filed a lost-time claim with the WSIB for uncomplicated
back pain with a date of accident between January 1 and
June 30, 2005, based on historical WSIB records. The
data related to this study were initially extracted for a
project that aimed to predict the time spent receiving
benefits [41, 42]. The time period was selected to mimic
the recruitment period for the Readiness for Return to
Work (R-RTW) cohort [42, 43] and to allow a complete
2 year follow-up of all workers at the time of data as-
sembly. From all of the 18,974 lost-time claims with the
part of body and nature of injury related to back pain
(Additional file 1: Table S1) and an eligible accident date,
a random sample of 6,500 was selected. One hundred
fifty-seven back pain subjects from the R-RTW cohort
who were not randomly selected were added afterwards
because the project for which the data were extracted
[41, 42] initially wanted to use the R-RTW cohort as a
subgroup of workers with additional information. We
excluded workers without any 100 % wage compensation
episode and those who had missing or aberrant data
regarding our main dependent variable (first healthcare
provider). Workers with a long time interval (more than
30 days) before the first recorded health care consult-
ation were excluded because they may be more likely to
have sought care outside the compensation system and/
or to have backdated the accident date. Our final sample
included 5520 injured workers (Fig. 1).
Data sources
A research agreement was concluded in order to access
WSIB data for research purposes. We used data rou-
tinely collected by the WSIB from three sources: the
WSIB information management catalog (including the
claim file); the electronic healthcare billing database; and
the database of imaged forms completed by the em-
ployers, workers and healthcare providers. The relevant
information contained in these databases was extracted
and merged by an experienced programmer-analyst at
the Institute for Work and Health (IWH).
When a claim for wage compensation is submitted to
the WSIB, the worker, the employer and the healthcare
provider must complete a number of forms. The
employer’s form must be completed within 3 days of the
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work accident. A delayed or incomplete declaration can
lead to a fine. If too much information is missing from
the form, the claim cannot be processed; therefore,
response rates are high, and the amount of missing data
is low. Two data extractors independently accessed the
first 100 cases’ forms using WSIB’s imaged files. Because
they had a 98 % agreement, only one extractor com-
pleted the remaining cases [41]. When information was
present on both the employer’s and the worker’s form,
we always gave priority to the worker’s version.
The majority of the healthcare providers completed the
version of their form that was introduced in 2003.
However, some providers used the version that was intro-
duced in 1999, probably because they had an old paper
copy of that form in their office. Both versions contained
information about task limitations and specifically asked
about the worker’s abilities to use public transportation
and to operate a motor vehicle. The 1999 version added
an open question about any other restrictions that the
patient should observe. The 2003 version asked about ten
specific task limitations and provided space to list non-
prespecified limitations. To include the information from
both versions of the healthcare provider form, we consid-
ered that the worker to have a task limitation if any type
of restriction (prespecified or not) was indicated.
Variables
Dependent variable
First healthcare provider type
We considered two sources of information to identify
the first healthcare provider: the healthcare billing data-
base and the healthcare provider. All the billing “dates of
service” prior to the accident date (n = 283) were
screened for obvious data entry mistakes (e.g., day-
month inversion) that would bring the service date very
close to the accident date. By considering the billing his-
tory, a decision was made to either correct the obvious
mistake or to erase the date to select a more credible
first date of service from the billing database. A similar
process was independently conducted for the first date
on the healthcare provider form that preceded the acci-
dent (n = 287). When there was a more credible date on
the same form (e.g., the date of first treatment, date of
first assessment, signature date) it was chosen. Finally,
the first date of healthcare consultation and the associ-
ated provider type was retrieved from either the health-
care provider form or the healthcare billing database. If
the healthcare provider form and the healthcare billing
database specified that the patient saw different types of
providers on the same day, the provider listed on the
form was chosen.
Fig. 1 Diagram showing the selection of the study subjects
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Independent variables
The independent variables were grouped in terms of pre-
disposing, enabling and needs characteristics in accordance
with the Andersen behavioral model of health services
[44, 45]. We decided to account for the particular import-
ance of work-related factors by adding the workplace as a
subcategory of predisposing factors.
Predisposing characteristics
Demographic
Age and sex were obtained from the claim file.
Social
The preferred language was available from both the em-
ployer and the worker forms. The French and English
categories were combined for the bivariable and multi-
variable analyses because their association with the
dependent variable did not significantly differ.
Workplace
The job tenure was obtained from the claim file. Union
membership was available from both the worker and the
employer forms. The employers indicated on their form
if they doubted that the injury was work-related. This
variable was used as a proxy for an adversarial reaction
from the employer. The national occupational code
(NOC) contained in the claim file was used to determine
the physical demands of the job (manual, non-manual
and mixed work) using an exposure matrix [46, 47]. The
sector of economic activity [48] was obtained from the
claim file. The business size was determined according
to the number of employees included in the claim file
for the years 2004 and 2005; these numbers were aver-
aged, and the results were used to dichotomize the em-
ployers into those with 20 employees or fewer and those
with more than 20 employees. In Ontario, businesses
with more than 20 employees have re-employment
obligations, while smaller businesses do not [49]. The
employers also specified on their form whether they had
an early return to work program.
Enabling resources
Financial
The worker’s weekly gross income from the claim file
was multiplied by 52 to obtain the annual gross income.
Organizational
The community size and an urban/rural indicator were
determined by applying the postal code conversion file
[50] to the postal code from the claim file.
Needs
Both the worker and the employer reported on their
form if, to their knowledge, the employee had had a
similar injury in the past. The WSIB claim file revealed
whether the worker had filed any previous lost time
claim in Ontario (Canada). The healthcare provider form
contained information about task limitations and the
abilities to use public transportation and to operate a
motor vehicle. The claim file contained information
about the nature of the injury and the part of the body
affected. The Canadian Standard Association’s Z795 clas-
sification [51] for part of body and nature of injury was
used by the WSIB coders, who applied it approximately 6
months after the date of injury using all information that
was available at that time. We categorized the affected
body part in four anatomical regions (Additional file 1:
Table S1). We dichotomized the nature of the injury into
less-severe cases (non-specific backache) and more-severe
case (disc disorders, sciatica, herniated lumbar disc, radi-
culitis; Additional file 1: Table S1) based on a previously
used classification [52, 53].
Health behavior
The number of days between the accident date and the
first health care consultation was calculated. The health-
care billing database was used to identify the different
types of healthcare providers who billed for services
within the first 4 weeks after the accident.
Compensation process
The dates of claim registration and approval were ob-
tained from the claim file, and the number of days
between the accident and the claim registration and
approval was calculated.
Analysis
We generated frequencies (categorical variables) or
means and standard deviations (continuous variables)
for all variables. Bivariable analyses were conducted be-
tween all the workers’ characteristics and the type of first
healthcare provider using ANOVA (post hoc tests:
Bonferroni correction or Games-Howell (unequal vari-
ances) [54]) and Pearson’s chi-square tests. All compari-
sons were 2-tailed and were considered statistically
significant at P < 0.05.
Missing data levels were low (<5 %) for all variables in-
cluded in the study with the exception of job tenure,
sector of economic activity, employer doubt that the in-
jury was work related, restricted use of public transpor-
tation or a motor vehicle, any task limitations, and the
availability of an early return to work program. Globally,
3.5 % of the values were missing. Our analysis of the
missing value patterns led us to assume that the data
were missing at random [55]. Consequently, imputation
of missing values was performed with multiple imputa-
tions using the Markov Chain Monte Carlo simulation.
All the available information was used, with the exception
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of the sector of economic activity and the community size,
to respect the 100-parameter limit for multiple imputa-
tions in SPSS. A total of 20 imputed databases were cre-
ated [56]. Pooled estimates were obtained using Rubin
algorithms [57].
Three multiple logistic regression models were devel-
oped to identify the most significant predictors of the
type of first healthcare provider from among the
workers’ characteristics. The approach used to build
each model was the same [58]. All the independent vari-
ables (except health behaviors after the first consultation
and compensation process indicators) with a P < 0.25 in
the bivariate analyses were entered into a multivariable
logistic regression model. To create the preliminary
model, the least significant variables were removed
from the model one by one until all the variables had
a P < 0.25. We then tried to reintroduce all of the
variables that were excluded or were not initially
included one by one. The final model was built by
reintroducing variables into the model if they had a
P < 0.25 or if their introduction altered at least one of
the other variables’ pooled coefficients by more than
20 %. Linearity in the logit was assessed graphically
for continuous predictors. Multicollinearity was inves-
tigated using the variance inflation factor. The
goodness-of-fit of the final model was assessed using
the area under the receiver operating characteristic
curve (ROC) [59]. Areas under the ROC ≥0.90–1.00
were considered excellent, ≥0.80–90 considered good,
≥0.70–80 considered fair, ≥0.60–0.70 considered poor
and ≥0.50–60 fail. We report the adjusted odds ratios
(OR) with 95 % confidence intervals for each inde-
pendent variable of the final model. We performed all
analyses using SPSS for Mac (version 22.0, IBM
Corporation, Armonk, NY, USA).
Results
Description
Of the 5520 compensated workers who were analyzed,
the majority first saw a medical doctor (n = 4710;
85.3 %); 11.4 % (n = 627) first saw a chiropractor, 3.2 %
(n = 174) first saw a physiotherapist, and 0.2 % (n = 9)
first saw a nurse practitioner. Because the number of
workers who first sought care from a nurse practitioner
was very small, we excluded those workers from our
bivariate and multivariable analyses. The characteristics
of the analyzed sample are presented in Table 1. The
analyzed sample was predominantly male (61.9 %)
with an average age of 36.6 years, and manufacturing
was the most frequently represented sector of activity
(24.0 %). Those characteristics are similar to those of
the overall population of workers compensated by the
WSIB [11].
Factors associated with the type of first healthcare
provider
Bivariate results
The results of the bivariate analyses of the workers’ char-
acteristics and the type of first healthcare provider
sought are presented in Table 2. The workers who first
consulted a physiotherapist were significantly older
than the workers who first consulted a medical doctor
(P = 0.002). They also had a longer time interval
before the first consultation (P < 0.001) and were
more likely to use an additional type of care than the
workers who first sought chiropractic or medical care
(P < 0.001). The workers who chose a chiropractor as
their first healthcare provider had significantly more
years of work experience (P = 0.002), a greater income
(P < 0.001) and a longer time before claim approval
(P < 0.001) than the workers who first sought medical
care. They were also less likely to live in community
larger than 1,500,000 inhabitants (P < 0.001) and to
have a manual job (P = 0.041) than the workers who
first consulted a physician or a physiotherapist. The
workers who first consulted a medical doctor had signifi-
cantly less severe injuries (P = 0.001), fewer previous
similar injuries (P < 0.001) and a shorter time before regis-
tering their claim than the workers who first consulted a
chiropractor or a physiotherapist (P < 0.001).
Multivariable results
Our three final multivariable logistic regression models
are presented in Table 3. The models were fit using the
data from the pooled estimates of multiple imputations.
All the ORs obtained from the listwise analysis (not
reported) were within 10 % of the reported pooled ORs.
All the independent variables in the final models influ-
enced the dependent variable in the same direction as in
the bivariable analyses.
Among the largest effects observed were the impacts
of the community size and nature of injury. The odds of
first seeing a chiropractor, rather than a physician or
physiotherapist, were significantly lower among those
who lived in communities with more than 500,000
inhabitants and particularly among those who lived in
communities with more than 1,500,000 inhabitants (DC/
MD OR = 0.66, P = 0.002; PT/DC OR = 2.58, P = 0.002).
The odds of first seeing a physiotherapist rather than a
medical doctor were significantly higher when the nature
of the injury was more severe (OR = 2.03, P = 0.010).
Previously injured workers had higher odds of first
consulting a chiropractor (OR = 1.60, P < 0.001) or a
physiotherapist (OR = 1.71, P = 0.001) rather than a med-
ical doctor. The odds of first seeing a chiropractor com-
pared with a physician were significantly lower when
early return to work programs were available (OR = 0.77,
P = 0.035). Workers who held a mixed-manual job had
Blanchette et al. BMC Musculoskeletal Disorders  (2016) 17:428 Page 5 of 15
Table 1 Descriptive statistics of the compensated workers’
characteristics (n = 5520)
Individual characteristics




Male 3417 61.9 %
Female 2103 38.1 %
Age; mean (SD) 36.6 10.9
Social:
Language; n (%)
English 5123 92.8 %
French 89 1.6 %
Other 247 4.5 %
Missing 61 1.1 %
Workplace:
Job tenure (years); mean (SD)
(1571 missing)
7.8 8.1
Union member; n (%)
Yes 2819 51.1 %
No 2625 47.6 %
Missing 76 1.4 %
Employer doubts the accident
is work-related; n (%)
Yes 592 10.7 %
No 4193 76.0 %
Missing 735 13.3 %
Physical demands; n (%)
Manual 3538 64.1 %
Non-manual 655 11.9 %
Mixed-manual 1158 21.0 %
Missing 169 3.1 %
Sector of economic activity; n (%)
Agriculture-related service 41 0.7 %
Fishing/trapping 1 0.0 %
Logging and forestry 7 0.1 %
Mining, quarrying and oil wells 15 0.3 %
Manufacturing 1324 24.0 %
Construction 278 5.0 %
Transportation and storage 324 5.9 %
Communication and other utilities 85 1.5 %
Wholesale trade 335 6.1 %
Retail trade 664 12.0 %
Real estate operator or insurance agent 28 0.5 %
Business service 189 3.4 %
Government service 47 0.9 %
Table 1 Descriptive statistics of the compensated workers’
characteristics (n = 5520) (Continued)
Educational service 30 0.5 %




Other service 160 2.9 %
Missing 1047 19.0 %
Early return to work program; n (%)
Yes 4437 80.4 %
No 704 12.8 %
Missing 379 6.9 %
Number of employees; n (%)
20 or fewer 1621 29.4 %
More than 20 3887 70.4 %
Missing 12 0.2 %
Enabling resources
Financial:
Gross personal income per year in
Canadian dollars; mean (SD) (1 missing)
37581 17016
Organizational:
Community size; n (%)
1,500,000+ 1982 35.9 %
500,000–1,499,999 696 12.6 %
100,000–499,999 1648 29.9 %
10,000–99,999 519 9.4 %
Less than 10,000 661 12.0 %
Missing 14 0.3 %
Urban/rural indicator; n (%)
Rural 784 14.2 %
Urban 4716 85.4 %
Missing 20 0.4 %
Needs
Previous similar injury; n (%)
Yes 1937 35.1 %
No 3417 61.9 %
Missing 166 3.0 %
Previous 100 % wage compensation
claim; n (%)
Yes 2501 45.3 %
No 3019 54.7 %
Restricted use of public transportation; n (%)
Yes 44 0.8 %
No 4823 87.4 %
Missing 653 11.8 %
Restricted operation of a motor vehicle; n (%)
Yes 116 2.1 %
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significantly greater odds of first seeking chiropractic
care rather than medical (DC/MD OR = 1.35, P = 0.004)
or physiotherapy care (PT/DC OR = 0.63, P = 0.044). In-
creased age corresponded to greater odds of consulting a
physiotherapist compared with a chiropractor (OR = 1.28,
P = 0.008) or a physician (OR = 1.19, P = 0.019).
Longer job tenure (OR = 1.02, P = 0.004) and higher in-
come (OR = 1.06, P = 0.018) both significantly increased
the odds of first seeing a chiropractor rather than a
physician, but the magnitude of the effects was relatively
small, and the clinical relevance is unclear.
Discussion
Summary of the main findings
The workers who first sought physiotherapy care were
significantly older than those who first chose chiroprac-
tic and medical care. They also had more severe injuries
than the medical patients. The workers who first sought
chiropractic care had significantly longer job tenures,
less access to early return to work programs, and higher
personal incomes than the workers who sought medical
care. They were also less frequently living in communi-
ties with more than 1,500,000 inhabitants and were
more likely to have mixed-manual jobs compared with
the medical and physiotherapy patients. The workers
who reported having had a previous similar injury
tended to choose chiropractic and physiotherapy care
over medical care.
It is worth noting that the workers who initially sought
physiotherapy experienced longer time intervals between
the accident and the first healthcare consultation and
were more likely to seek additional types of care within
the first month after the injury, according to the bivari-
ate analysis. The workers who first sought medical care
had their claims registered earlier, while those who first
sought chiropractic care had their claims accepted later.
This suggests that the type of first healthcare provider
might influence the claim administration process.
Comparisons with other studies
According to previous studies, older patients more often
choose medical care (with or without physiotherapy)
over chiropractic care [12, 18, 19, 27, 28]. However, the
average difference in mean age was relatively small (3
years or less), and the clinical significance of the differ-
ence is not clear. Our results are slightly different be-
cause there was no significant difference in age between
the chiropractic and medical care patients, but the
physiotherapy patients were slightly older. Our sample
of compensated workers included more men than
women, but we did not find significant differences be-
tween the sexes in the type of care sought. Findings from
studies conducted in the general population provided
divergent results, as some did not find significant differ-
ences in the type of care sought [17, 19], while others
suggested that men were more likely to seek chiropractic
care [12, 18, 28, 30, 31].
Among the workplace factors we investigated, union
membership, employers’ doubts about the work-
relatedness of the injury and the number of employees
were not associated with the type of care sought. We
found that workers with a longer job tenure had a
greater likelihood of seeking chiropractic care over med-
ical care. A possible explanation might be that workers
wait to have a stronger employment link before seeking
a complementary and alternative healthcare provider for
an occupational injury. We also found that the availabil-
ity of an early return to work program was associated
with higher odds of seeking medical care over chiropractic
care only when controlling for other predisposing charac-
teristics. It is counterintuitive to think that an early return
to work program could influence the initial type of care
sought; instead, this association might be explained by
Table 1 Descriptive statistics of the compensated workers’
characteristics (n = 5520) (Continued)
No 4779 86.6 %
Missing 625 11.3 %
Any task limitations; n (%)
Yes 3674 66.6 %
No 1281 23.2 %
Missing 565 10.2 %
Nature of injury; n (%)
Least severe 5227 94.8 %
Most severe 284 5.2 %
Part of body; n (%)
Upper back pain 492 8.9 %
Low back pain 4528 82.2 %
Multiple regions 315 5.7 %
Back pain (unspecified upper or low) 176 3.2 %
Health behavior
Days between the accident and the
first health care consultation; mean (SD)
2.1 3.9
First healthcare provider; n (%)
Chiropractor 627 11.4 %
Physician 4710 85.3 %
Physiotherapist 174 3.2 %
Nurse 9 0.2 %
Compensation process
Days between the accident and the
registration of the claim; mean (SD)
(1 missing)
7.7 8.3
Days between the accident and the
approval of the claim; mean (SD)
32.3 58.4
SD standard deviation
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Table 2 Results of bivariate analyses of worker characteristics associated with the first health care provider sought and the
compensation duration (n = 5511)
Variables Association with the first healthcare provider
DC MD PT P-value





Male 393 62.7 % 2919 62.0 % 100 57.5 % 0.445
Female 234 37.3 % 1791 38.0 % 74 42.5 %
Age; mean (SD) 40 11 39 11 42 10 0.002a
Social:
Language; n (%)
English or French 599 96.8 % 4436 95.3 % 168 96.6 % 0.184
Other 20 3.2 % 221 4.7 % 6 3.4 %
Workplace:
Job tenure (years); mean (SD) 9.5 8.9 7.6 8 8.8 8.6 0.002b
Union member; n (%)
Yes 341 55.0 % 2381 51.3 % 93 53.8 % 0.193
No 279 45.0 % 2261 48.7 % 80 46.2 %
Employer doubts the accident is work-related; n (%)
Yes 69 13.2 % 505 12.3 % 16 11.0 % 0.753
No 455 86.8 % 3602 87.7 % 129 89.0 %
Physical demands; n (%)
Manual 374 60.9 % 3050 66.9 % 110 65.1 % 0.041
Non-manual 81 13.2 % 548 12.0 % 24 14.2 %
Mixed-manual 159 25.9 % 962 21.1 % 35 20.7 %
Sector of economic activity; n (%)
Agriculture, fishing/trapping, logging and
forestry, mining, quarrying and oil wells
5 1.0 % 56 1.5 % 3 2.2 % 0.503
Manufacturing 139 29.1 % 1147 29.8 % 37 27.4 %
Construction 31 6.5 % 243 6.3 % 4 3.0 %
Transportation and storage 35 7.3 % 280 7.3 % 7 5.2 %
Communication and other utility 9 1.9 % 74 1.9 % 2 1.5 %
Wholesale trade 37 7.7 % 288 7.5 % 10 7.6 %
Retail trade 76 15.9 % 566 14.7 % 21 15.6 %
Real estate operator or insurance agent 1 0.2 % 26 0.7 % 1 0.7 %
Business service 18 3.8 % 163 4.2 % 8 5.9 %
Government service 10 2.1 % 33 0.9 % 3 2.2 %
Educational service 1 0.2 % 29 0.8 % 0 0.0 %
Health and social service 80 16.7 % 606 15.7 % 30 22.2 %
Accommodation, food and beverage service 19 4.0 % 205 5.3 % 4 3.0 %
Other service 17 3.6 % 137 3.6 % 5 3.7 %
Early return to work program; n (%)
Yes 502 84.2 % 3783 86.5 % 144 88.3 % 0.235
No 94 15.8 % 590 13.5 % 19 11.7 %
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Table 2 Results of bivariate analyses of worker characteristics associated with the first health care provider sought and the
compensation duration (n = 5511) (Continued)
Number of employees; n (%)
20 or fewer 210 33.6 % 1359 28.9 % 50 29.1 % 0.053
More than 20 415 66.4 % 3343 71.1 % 122 70.9 %
Enabling resources
Financial:
Gross personal income per year ($CAN); mean (SD) 40054 17300 37173 16948 39732 17021 <0.001c
Organizational:
Community size; n (%)
1,500,000 + 185 29.6 % 1719 36.6 % 77 44.3 % <0.001
500,000–1,499,999 60 9.6 % 614 13.1 % 20 11.5 %
100,000–499,999 207 33.1 % 1395 29.7 % 44 25.3 %
10,000–99,999 78 12.5 % 424 9.0 % 16 9.2 %
Less than 10,000 96 15.3 % 545 11.6 % 17 9.8 %
Urban/rural indicator; n (%)
Rural 105 16.8 % 657 14.0 % 20 11.5 % 0.098
Urban 520 83.2 % 4035 86.0 % 154 88.5 %
Needs
Previous similar injury; n (%)
Yes 288 47.1 % 1565 34.3 % 83 48.3 % <0.001
No 323 52.9 % 2997 65.7 % 89 51.7 %
Previous 100 % wage compensation claim; n (%)
Yes 301 48.0 % 2112 44.8 % 86 49.4 % 0.179
No 326 52.0 % 2598 55.2 % 88 50.6 %
Restricted use of public transportation; n (%)
Yes 6 1.2 % 38 0.9 % 0 0.0 % 0.432
No 510 98.8 % 4165 99.1 % 142 100.0 %
Restricted operation of a motor vehicle; n (%)
Yes 8 1.6 % 106 2.5 % 2 1.4 % 0.306
No 503 98.4 % 4127 97.5 % 142 98.6 %
Any task limitations; n (%)
Yes 402 77.5 % 3160 73.8 % 107 72.8 % 0.182
No 117 22.5 % 1123 26.2 % 40 27.2 %
Nature of injury; n (%)
Least severe 581 92.7 % 4488 95.3 % 158 90.8 % 0.001
Most severe 46 7.3 % 222 4.7 % 16 9.2 %
Part of body; n (%)
Upper back pain 53 8.5 % 246 9.0 % 13 7.5 % 0.494
Low back pain 522 83.3 % 3859 81.9 % 147 84.5 %
Multiple regions 40 6.4 % 267 5.7 % 8 4.6 %
Back pain (unspecified upper or low) 12 1.9 % 158 3.4 % 6 3.4 %
Health behavior
Days between the accident and the first health
care consultation; mean (SD)
2.3 3.8 2 3.7 5.1 6.4 <0.001d
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other related factors. It is reasonable to hypothesize that
workplaces with early return to work programs are more
concerned with employee health and might also have
policies or organizational factors that facilitate access to
medical care, such as onsite medical appointments or flex-
ible working hours. Compared with the manual workers,
the mixed-manual workers had greater odds of seeking a
chiropractor than a physician or a physiotherapist. It has
been previously demonstrated that the type of occupation
could influence the type of care sought [37]. Compared
with workers in service occupations, workers in skilled or
semi-skilled occupations were more likely to be treated by
a chiropractor rather than a medical physician [37]. An
American study also revealed that workers whose
employer selected the initial healthcare provider were
much less likely to consult a chiropractor alone or in com-
bination with a physician [37]. Even when workers refer
themselves to the provider of their choice, as in the
Ontarian context, chiropractors with more employer
references received significantly more workers’ compensa-
tion patients [60].
In Ontario, the WSIB will cover the healthcare of the
workers suffering from an occupational injury. However,
some chiropractors and physiotherapists (physicians bill
directly to the Ontario health insurance plan) might not
bill directly the WSIB, meaning that the patients have to
pay at the point of service and then submit a claim for
coverage to the WSIB. This might explain why higher
income was associated with greater odds of seeking
chiropractic care over medical care, even though the
average income difference was relatively small. Previous
studies in different contexts also found that patients with
lower incomes had a greater tendency to seek medical
care [13, 24], while patients with higher incomes were
more likely to seek physiotherapy care [12, 23] or chiro-
practic care [16, 31].
Our results suggest that workers from large urban
communities have greater odds of seeking medical and
physiotherapy care over chiropractic care than workers
from smaller communities. A study conducted in
Saskatchewan concluded the opposite, with fewer chiro-
practic patients than medical patients living in rural
areas [13]. The differences in care-seeking between the
two provinces might be explained by the regional supply
of healthcare providers and the timing of the data collec-
tion. Canadians who consult chiropractors only are more
likely to lack access to a regular family physician than
patients who see other combinations of providers [16].
An American study found that a greater supply of chiro-
practors in an area increased the number of chiropractic
consultations and decreased the number of primary care
physician visits for back pain [61]. Another possible
reason for the differences found between Ontario and
Saskatchewan is the demographic disparities between
the two provinces, since Saskatchewan only has two
major urban centres (Regina and Saskatoon), both of
which have less than 250,000 inhabitants. Consequently,
the largest communities in Saskatchewan are categorized
in the third largest category of communities in Ontario
(100,000–499,000 inhabitants).
We found that workers who reported a previous simi-
lar injury were more likely to seek physiotherapy and
chiropractic care, while those who had previously
received income compensation did not vary in the type
Table 2 Results of bivariate analyses of worker characteristics associated with the first health care provider sought and the
compensation duration (n = 5511) (Continued)
Additional type of care sought within the first 4 weeks; n (%)
Chiropractor − − 507 10.8 % 3 1.7 % <0.001*
Physician 144 23.0 % − − 102 58.6 %
Physiotherapist 25 4.0 % 1213 25.8 % − −
No additional type of care 476 75.9 % 3026 64.2 % 70 40.2 %
Compensation process
Days between the accident and the registration
of the claim; mean (SD)
8.9 9.7 7.5 8.1 9.1 8.3 <0.001e
Days between the accident and the approval
of the claim; mean (SD)
43 100 31 51 37 50 <0.001f
*: Chi-squared for “no additional type of care”
a: Workers who chose a physician as the first healthcare provider were significantly younger than workers choosing physiotherapists
b: The workers who chose a physician as the first healthcare provider had significantly fewer years of experience compared with the workers who
chose chiropractors
c: The workers who chose chiropractors as the first healthcare provider had significantly higher incomes than the workers who chose physicians
d: The workers who chose a physiotherapist as the first healthcare provider had a significantly higher time interval between the accident date and the first
healthcare consultation compared with the workers who chose a chiropractor or physician
e: The workers who chose a physician as the first healthcare provider had significantly lower time intervals between the accident date and the date of claim
registration compared with the workers who chose a chiropractor or physiotherapist
f: The workers who chose a chiropractor as the first healthcare provider had a significantly higher time interval between the accident date and the claim approval
compared with the workers who chose a physician
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of care they sought. It is reasonable to think that
workers will seek care that they perceived as effective for
a similar condition, compensated or not, in the past.
Previous studies have found that back pain patients are
more likely to seek the type of care they previously
sought [62], and this association was particularly strong
for chiropractic care [20, 62]. Our results suggest that
workers suffering from more severe conditions are more
likely to seek physiotherapy (OR = 2.03; P = 0.010) and
chiropractic care (OR = 1.36; P =0.054) than medical
care. The nature of the injury (more or less severe) was
partly informed by the content of the healthcare pro-
vider form. It is therefore possible that the observed
difference is attributable to differential reporting by the
different healthcare provider types. Another plausible
explanation is that workers who seek chiropractic and
Table 3 Variables associated with the type of first healthcare provider in the multivariable logistic regression
DC vs MD PT vs MD PT vs DC
(n = 5337) (n = 4721) (n = 800)
OR 95 % CI P-value OR 95 % CI P-value OR 95 % CI P-value
Predisposing characteristics
Demographic:
Sex (male) − − − 0.78 (0.57 to 1.07) 0.130 0.71 (0.49 to 1.04) 0.080
Age (10 years) 0.94 (0.85 to 1.03) 0.157 1.19 (1.03 to 1.38) 0.019 1.28 (1.07 to 1.54) 0.008
Workplace:
Job tenure (years) 1.02 (1.01 to 1.03) 0.004 − − − 0.98 (0.96 to 1.01) 0.229
Physical demands
Manual Reference − − − reference
Non-manual 1.23 (0.95 to 1.61) 0.115 − − − 0.80 (0.46 to 1.37) 0.412
Mixed-manual 1.35 (1.10 to 1.65) 0.004 − − − 0.63 (0.40 to 0.99) 0.044
Early return to work program (yes) 0.77 (0.61 to 0.98) 0.035 − − − − − −
Enabling resources
Financial:
Gross personal income per year ($10,000) 1.06 (1.01 to 1.12) 0.018 1.06 (0.97 to 1.16) 0.205 − − −
Organizational:
Community size (inhabitants)
1,500,000+ 0.66 (0.50 to 0.86) 0.002 1.50 (0.88 to 2.55) 0.142 2.58 (1.42 to 4.67) 0.002
500,000–1,499,999 0.58 (0.41 to 0.82) 0.002 1.10 (0.57 to 2.10) 0.787 1.98 (0.95 to 4.12) 0.069
100,000–499,999 0.88 (0.67 to 1.14) 0.332 1.03 (0.63 to 1.68) 0.912 1.26 (0.68 to 2.33) 0.472
10,000–99,999 1.09 (0.78 to 1.51) 0.621 1.22 (0.70 to 2.13) 0.575 1.23 (0.58 to 2.61) 0.597
Less than 10,000 reference reference reference
Needs
Previous similar injury (yes) 1.60 (1.34 to 1.90) <0.001 1.71 (1.25 to 2.33) 0.001 − − −
Any task limitations (yes) 1.18 (0.95 to 1.48) 0.135 − − − − − −
Nature of injury (more severe) 1.39 (0.99 to 1.96) 0.054 2.03 (1.21 to 3.41) 0.010 1.49 (0.80 to 2.78) 0.205
Part of body
Upper back pain reference − − − − − −
Low back pain 1.01 (0.75 to 1.38) 0.928 − − − − − −
Multiple regions 1.19 (0.76 to 1.86) 0.447 − − − − − −
Back pain (unspecified upper or low) 0.60 (0.31 to 1.16) 0.127 − − − − − −
Constant 0.12 (0.07 to 0.20) <0.001 0.01 (0.01 to 0.02) <0.001 0.10 (0.04 to 0.23) <0.001
Area under the ROC curve 0.62 (0.60 to 0.65) <0.001 0.63 (0.59 to 0.67) <0.001 0.64 (0.60 to 0.69) <0.001
A value greater than 1 represents increased odds of seeking care from the first type of healthcare provider in the comparison, and a value lower than 1 indicates
decreased odds. For example, in the DC vs MD comparison, if the odds ratio is 1.2 for a specific category of a categorical variable, the subjects within that
category have 20 % higher odds of seeking a chiropractor than a medical doctor compared with the subjects in the reference category
CI confidence intervals, DC chiropractor, MD physician, OR Odds ratio, PT Physiotherapist
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physiotherapy care are more likely to report a previous
similar injury, and they might also be more likely to return
directly to chiropractic or physiotherapy care if they were
referred to those types of care in the past [21–23, 32]. It is
therefore possible that in the Ontarian context of workers
compensation for back pain, patients with more severe
conditions are more likely to seek a physiotherapist or a
chiropractor. This finding is contrary to those of previous
studies, which reported that patients with more severe
pain, disability, comorbidity and a lower general health
status are more likely to see a physician than a chiroprac-
tor [13, 17, 18, 23–26, 30, 33]. We only retrieved two stud-
ies with conclusions that were consistent with our
findings: a Swedish study that suggested that chiropractic
patients are more affected by pain than primary care
patients [36] and an Australian study that suggested that
chiropractic patients have more co-morbidities and
depression than medical patients do [35]. Because the se-
verity of the injury was determined using nature of injury
codes, it is possible that the workers with “less severe” in-
juries also experienced high levels of pain and suffered
from many comorbidities. We used the task limitations re-
ported by the healthcare provider as a proxy for functional
limitations, and we did not find significant variations
between the different types of providers. Given that this
variable was dichotomized, it could be hiding more subtle
differences. The region (s) of the spine affected did not
seem to influence the type of care sought in our sample.
The time interval between the accident and the first
healthcare consultation was longer for physiotherapy pa-
tients. However, this time interval (mean: 5.2 days; me-
dian: 3.0 days) was considerably shorter than when a
physician referral was required (median: 16 days) [63],
suggesting that temporal access to physiotherapy care
has been improved by policy changes, albeit not as
quickly as medical and chiropractic care have been af-
fected. This is important because more rapid access to
physiotherapy care was previously associated with a
shorter duration of financial compensation [62, 64]. The
medical patients experienced faster claim registrations
and approvals, while the chiropractic patients had a lon-
ger time interval before their claims were approved.
Whether the timing and quality of the information that
the healthcare providers included on their forms or the
type of provider itself influenced the claim approval
should be investigated. It is unclear if the time to claim
approval does impact the duration of financial compen-
sation, as suggested by a Californian study [53] because
the possibility of immortal time bias was not considered.
The time interval between the accident and the first
healthcare consultation could be considered as immor-
tal, since return to work could not occur before the con-
sultation. Therefore, an incorrect consideration of this
unexposed time period in the design or analysis could
lead to immortal time bias and artificially increase the
magnitude of the association between the timing of the
consultation and the compensation duration. It is un-
clear which factors influence the timing of claim ap-
provals, but the fact that chiropractic care is considered
complementary and alternative care might be worth
investigating because the differences in registration time
were relatively small between the three types of pro-
viders. Another finding of interest is the higher use of
other healthcare professionals among physiotherapy
patients. Previous studies suggested that early aggressive
use of health resources might have an iatrogenic effect
[33, 62, 65, 66]. Physiotherapy care has been previously
associated with lower use of radiographic investigation
[17] and higher medication use [62] compared with
medical care. Chiropractic care was associated with
lower use of medication, radiographic investigation, and
surgery [17, 62]. Among the different types of initial
care, including medical care and physiotherapy, chiro-
practic care was considered more “guideline coherent”
for low back pain among an American self-insured
workforce [62]. A possible explanation for the high use
of medical consultations among the workers who ini-
tially sought physiotherapy care is that at the time of our
study, Ontarian physiotherapists could not order radio-
graphic imaging or prescribe medication. Additionally,
direct access to physiotherapy for occupational injury is
a relatively recent phenomenon in Ontario (January
2004), and it is possible that physiotherapists and/or
workers are not familiar with their new role in the
workers’ compensation process.
Overall, our findings are consistent with those of pre-
vious studies. They highlight the impact of work-related
factors and organizational enabling factors (community
size) on the type of care sought for occupational back
pain. Contrary to previous studies, we found that
workers who first sought a physician had lower odds of
having a severe injury compared with those who first
sought a physiotherapist.
According to Andersen, access to care to care is con-
sidered equitable when demographic and needs factors
primarily account for the use of healthcare resources
and inequitable when social and enabling resources are
important contributors [67]. In this study, the largest
effects were observed among the needs (severity of
injury) and enabling factors (community size). To in-
crease the equitability of access, enabling factors
might be modulated to attenuate their impact on the
type of care sought.
Strengths and limitations
The strengths of this study include a large sample that
provided sufficient statistical power for multivariable
modeling. From the data that the WSIB routinely collects
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from workers, employers and healthcare providers, we
were able to retrieve a large number of predisposing, en-
abling and need variables. To limit misclassification, we
considered two sources of information (billing data and
the healthcare provider form) to construct our main
dependent variable. Our use of multiple imputations en-
abled us to adequately address missing values in our mul-
tivariable models.
The forms used by the WSIB during the compensation
process were designed for administrative purposes, and
their psychometrics proprieties have not been measured.
This may be of particular interest regarding the need
variables because our results differ from those of previ-
ous studies. The rationale behind our classification of
the severity of injury was associated with the duration of
previous financial compensation [52, 53], suggesting
appropriate construct validity, but we do not know how
this classification compares to the established measures
of pain and functional status. In our sample, the nature
of the injury was recorded by the WSIB coders approxi-
mately 6 months after the injury using all of the informa-
tion available from the claim. The use of an independent
coder may have made the coding more objective, but the
healthcare providers provide some of that information,
and it is possible that the information that was provided
differed systematically according to the types of healthcare
providers. The same rationale could apply to the evalu-
ation of task restrictions. Although we have no evidence
of differential misclassification, this is a possibility we
cannot completely rule out.
Our multivariable models only included variables
that were available through the WSIB. It is likely that
some relevant variables were not included in our ana-
lysis, and thus, residual confounding is possible. The
results of our multivariable regression models have
limited scope in terms of predicting the type of first
healthcare provider (area under the ROC curve be-
tween 0.62 and 0.64). The addition of potentially rele-
vant variables would have provided the opportunity to
study interesting associations and might have im-
proved the predictive power of our models. It would
have been interesting to include formal education in
our analysis because previous findings suggest that
higher levels of formal education increase the prob-
ability of seeing a chiropractor [16, 30, 31] or a
physiotherapist in addition to a physician [12, 32].
Wider socio-demographic information such as marital
status and ethnicity could as well play a role in the
choice of a healthcare provider. The regional supply
of healthcare providers might also have influenced the
type of provider consulted [61]. The presence/absence
of co-morbidities and chronic musculoskeletal condi-
tions were previously identified as relevant determi-
nants [13]. Finally, the worker’s health beliefs and
expectations were omitted from our analysis, and they
might play an important role in the choice of a
healthcare provider [26, 68] and the return to work
process [69].
Our results originate from a large Ontarian cohort of
back pain patients who received financial compensation
from the WSIB and should be representative of the
population under study. However, we excluded a signifi-
cant proportion of the workers randomly selected be-
cause they had missing or aberrant data regarding our
main dependent variable. It is possible that the excluded
subjects significantly differ from the one we analyzed by
an unknown factor and therefore limit the representa-
tiveness of the analyzed sample. We analyzed data col-
lected one year after the policy change that enabled
workers to directly seek physiotherapy care. It is possible
that our analysis capture early adopters of the new policy
and that the characteristics of the workers first consult-
ing a physiotherapist now differ from the ones assessed
in 2005. Generalization to other provinces or conditions
should be performed with caution. The type of occupa-
tional care sought may vary from one province to an-
other [60]. In Ontario, medical care is delivered through
a publically funded healthcare system that is free at the
point of service; while chiropractic and physiotherapy
care are covered by the WSIB with a fee schedule that is
lower than would be charged to a non-WSIB patient.
Therefore, the observed associations might differ in
other healthcare and compensation systems.
Recommendations for future research
Most of the studies that investigated care-seeking pat-
terns for occupational injuries or back pain used cross-
sectional designs or performed secondary data analyses
of insurer administrative databases. Our results suggest
that administrative data poorly predict initial care-
seeking patterns; therefore, qualitative research would be
better able to identify the main factors that influence the
type of care that injured workers seek and to understand
the mechanism underlying the initial choice of a health-
care provider.
Conclusions
Ontarian workers who received compensation for
occupational back pain mainly seek medical doctors;
some visit chiropractors, and a few see physiothera-
pists as their first healthcare provider. The type of
first healthcare provider sought for occupational back
pain is influenced by injury-and work-related factors
as well as the worker’s age, income and community
size. Contrary to previous studies, the workers who
first seek a physician do not have higher odds of
having a severe injury.
Blanchette et al. BMC Musculoskeletal Disorders  (2016) 17:428 Page 13 of 15
Additional file
Additional file 1: Table S1. Part of Body and nature of injuries codes
[51] used for claim selection. (DOCX 15 kb)
Abbreviations
ANOVA: Analysis of variance; CI: Confidence interval; CIHR: Canadian institutes
for health research; DC: Doctor of chiropractic; IWH: Institute for work and
health; MD: Medical doctor; NOC: National occupational code; OR: Odds ratio;
PT: Physiotherapist; ROC: Receiver operating characteristics; R-RTW: Readiness
for return to work; SD: Standard deviation; WSIB: Workplace safety and
insurance board
Acknowledgements
The authors thank Ashleigh Burnet and many others from the WSIB for
facilitating access to data.
Funding
MA Blanchette is currently supported by a PhD fellowship from the Canadian
Institutes for Health Research (CIHR) and previously received PhD grants from
both the Quebec Chiropractic Foundation and the CIHR strategic training
program in transdisciplinary research on public health intervention (4P). The
data extraction was funded through a grant from the WSIB Research Advisory
Committee. The funding bodies had no role in the design of the study, the
analysis, the interpretation of data and the writing of the manuscript.
Availability of data and materials
Data will not be shared in order to respect the privacy policy of the WSIB.
Authors’ contributions
All authors (MAB, MR, CED, SHJ, IS) have contributed to the design of the
study. MAB wrote the protocol and submitted it for approval by the ethics
committee. MAB, SHJ and IS have contributed to the data acquisition and
construction. MAB performed the data analysis and wrote the first draft of
the manuscript. MR, CED, SHJ and IS made critical revisions, contributions to
interpretation and provided suggestions for manuscripts. All authors
approved the final version of the report.
Competing interests
MAB previously received PhD grants from both the Quebec Chiropractic
Foundation. SHJ received grants from Workplace Safety & Insurance Board
Research Advisory Council during the conduct of the study; and grants from
Ontario Ministry of Labour outside the submitted work. The authors report
no other competing interest.
Consent for publication
Not applicable.
Ethics approval and consent to participate
The University of Montreal Health Research Ethics Board approved this study
(12-129-CERES-D). Individual consent to participate was not required by the
Ethical Review Board because this secondary use of anonymized data could
not lead to the identification of an individual by the research team.
Author details
1Public Health PhD Program, School of Public Health, University of Montreal,
Montreal, QC, Canada. 2Department of Social and Preventive Medicine,
School of Public Health, University of Montreal, Montreal, QC, Canada. 3Public
Health Research Institute, University of Montreal, Montreal, QC, Canada.
4Department of Rehabilitation, Faculty of Medicine, Université Laval, Québec
City, QC, Canada. 5Axe Santé des populations et pratiques optimales en
santé, Centre de recherche du CHU de Québec (CHUQ), Québec City, QC,
Canada. 6Institute for Work & Health, Toronto, ON, Canada. 7Dalla Lana
School of Public Health, University of Toronto, Toronto, ON, Canada.
Received: 23 June 2016 Accepted: 14 October 2016
References
1. Hoy D, March L, Brooks P, Blyth F, Woolf A, Bain C, Williams G, Smith E, Vos T,
Barendregt J, et al. The global burden of low back pain: estimates from the
Global Burden of Disease 2010 study. Ann Rheum Dis. 2014;73(6):968–74.
2. Schmidt CO, Raspe H, Pfingsten M, Hasenbring M, Basler HD, Eich W,
Kohlmann T. Back pain in the German adult population: prevalence, severity,
and sociodemographic correlates in a multiregional survey. Spine (Phila Pa
1976). 2007;32(18):2005–11.
3. Cassidy JD, Carroll LJ, Côté P. The Saskatchewan Health and Back Pain
Survey: The Prevalence of Low Back Pain and Related Disability in
Saskatchewan Adults. Spine. 1998;23(17):1860–6.
4. Punnett L, Pruss-Utun A, Nelson DI, Fingerhut MA, Leigh J, Tak S, Phillips S.
Estimating the global burden of low back pain attributable to combined
occupational exposures. Am J Ind Med. 2005;48(6):459–69.
5. Driscoll T, Jacklyn G, Orchard J, Passmore E, Vos T, Freedman G, Lim S,
Punnett L. The global burden of occupationally related low back pain:
estimates from the Global Burden of Disease 2010 study. Ann Rheum Dis.
2014;73(6):975–81.
6. Pengel LH, Herbert RD, Maher CG, Refshauge KM. Acute low back pain:
systematic review of its prognosis. BMJ. 2003;327(7410):323.
7. Von Korff M, Saunders K. The course of back pain in primary care. Spine
(Phila Pa 1976). 1996;21(24):2833–7. discussion 2838–2839.
8. Vos T, Flaxman AD, Naghavi M, Lozano R, Michaud C, Ezzati M, Shibuya K,
Salomon JA, Abdalla S, Aboyans V, et al. Years lived with disability (YLDs) for
1160 sequelae of 289 diseases and injuries 1990–2010: a systematic analysis for
the Global Burden of Disease Study 2010. Lancet. 2012;380(9859):2163–96.
9. Druss BG, Marcus SC, Olfson M, Pincus HA. The most expensive medical
conditions in America. Health affairs (Project Hope). 2002;21(4):105–11.
10. WSIB. By the numbers: 2015 WSIB statistical report. Toronto, ON: Workplace
Safety and Insurance Board Available at http://www.wsibstatistics.ca.
(Accessed 18 Jul 2016) 2015, 2016 (July 18th 2016).
11. WSIB. By the Numbers: 2013 WSIB Statistical Report. Toronto, ON: Workplace
Safety and Insurance Board Available at http://www.wsibstatistics.ca.
(Accessed 3 Aug 2014) 2014.
12. Chevan J, Riddle DL. Factors associated with care seeking from physicians,
physical therapists, or chiropractors by persons with spinal pain: a
population-based study. J Orthop Sports Phys Ther. 2011;41(7):467–76.
13. Cote P, Cassidy JD, Carroll L. The treatment of neck and low back pain: who
seeks care? who goes where? Med Care. 2001;39(9):956–67.
14. Ojha HA, Snyder RS, Davenport TE. Direct access compared with referred physical
therapy episodes of care: a systematic review. Phys Ther. 2014;94(1):14–30.
15. Ferreira ML, Machado G, Latimer J, Maher C, Ferreira PH, Smeets RJ. Factors
defining care-seeking in low back pain–a meta-analysis of population based
surveys. Eur J Pain. 2010;14(7):747 e741–747.
16. Hurwitz EL, Chiang LM. A comparative analysis of chiropractic and general
practitioner patients in North America: findings from the joint Canada/
United States Survey of Health, 2002–03. BMC Health Serv Res. 2006;6:49.
17. Fritz JM, Kim J, Dorius J. Importance of the type of provider seen to begin
health care for a new episode low back pain: associations with future
utilization and costs. J Eval Clin Pract. 2015.
18. Hestbaek L, Munck A, Hartvigsen L, Jarbol DE, Sondergaard J, Kongsted A. Low
back pain in primary care: a description of 1250 patients with low back pain in
danish general and chiropractic practice. Int J Fam Med. 2014;2014:106102.
19. Houweling TA, Braga AV, Hausheer T, Vogelsang M, Peterson C, Humphreys
BK. First-Contact Care With a Medical vs Chiropractic Provider After
Consultation With a Swiss Telemedicine Provider: Comparison of Outcomes,
Patient Satisfaction, and Health Care Costs in Spinal, Hip, and Shoulder Pain
Patients. J Manipulative Physiol Ther. 2015.
20. Carey TS, Garrett JM, Jackman A, Hadler N. Recurrence and care seeking
after acute back pain: results of a long-term follow-up study. North Carolina
Back Pain Project. Med Care. 1999;37(2):157–64.
21. Molano SM, Burdorf A, Elders LA. Factors associated with medical care-seeking
due to low-back pain in scaffolders. Am J Ind Med. 2001;40(3):275–81.
22. Freburger JK, Carey TS, Holmes GM. Physical therapy for chronic low back pain
in North Carolina: overuse, underuse, or misuse? Phys Ther. 2011;91(4):484–95.
23. Plenet A, Gourmelen J, Chastang JF, Ozguler A, Lanoe JL, Leclerc A. Seeking
care for lower back pain in the French population aged from 30 to 69: the
results of the 2002–2003 Decennale Sante survey. Ann Phys Rehabil Med.
2010;53(4):224–31. 231–228.
24. Nyiendo J, Haas M, Goldberg B, Sexton G. Patient characteristics and
physicians’ practice activities for patients with chronic low back pain: a
Blanchette et al. BMC Musculoskeletal Disorders  (2016) 17:428 Page 14 of 15
practice-based study of primary care and chiropractic physicians.
J Manipulative Physiol Ther. 2001;24(2):92–100.
25. Lim KL, Jacobs P, Klarenbach S. A population-based analysis of healthcare
utilization of persons with back disorders: results from the Canadian
Community Health Survey 2000–2001. Spine (Phila Pa 1976). 2006;31(2):212–8.
26. Sharma R, Haas M, Stano M. Patient attitudes, insurance, and other
determinants of self-referral to medical and chiropractic physicians. Am J
Public Health. 2003;93(12):2111–7.
27. Walker BF, Muller R, Grant WD. Low back pain in Australian adults. health provider
utilization and care seeking. J Manipulative Physiol Ther. 2004;27(5):327–35.
28. Carey TS, Evans AT, Hadler NM, Lieberman G, Kalsbeek WD, Jackman AM,
Fryer JG, McNutt RA. Acute severe low back pain. A population-based study
of prevalence and care-seeking. Spine (Phila Pa 1976). 1996;21(3):339–44.
29. Jacob T, Zeev A, Epstein L. Low back pain–a community-based study of
care-seeking and therapeutic effectiveness. Disabil Rehabil. 2003;25(2):67–76.
30. Hurwitz EL, Morgenstern H. The effects of comorbidity and other factors on
medical versus chiropractic care for back problems. Spine (Phila Pa 1976).
1997;22(19):2254–63. discussion 2263–2254.
31. Shekelle PG, Markovich M, Louie R. Factors associated with choosing a
chiropractor for episodes of back pain care. Med Care. 1995;33(8):842–50.
32. Freburger JK, Carey TS, Holmes GM. Management of back and neck pain:
who seeks care from physical therapists? Phys Ther. 2005;85(9):872–86.
33. Cote P, Hogg-Johnson S, Cassidy JD, Carroll L, Frank JW, Bombardier C.
Initial patterns of clinical care and recovery from whiplash injuries: a
population-based cohort study. Arch Intern Med. 2005;165(19):2257–63.
34. Sears JM, Wickizer TM, Franklin GM, Cheadle AD, Berkowitz B. Expanding the
role of nurse practitioners: effects on rural access to care for injured
workers. J Rural Health. 2008;24(2):171–8.
35. French S, Densley K, Charity M, Gunn J. Who uses Australian chiropractic
services? Chiropractic Manual Ther. 2013;21(1):31.
36. Eklund A, Bergstrom G, Bodin L, Axen I. Psychological and behavioral
differences between low back pain populations: a comparative analysis of
chiropractic, primary and secondary care patients. BMC Musculoskelet
Disord. 2015;16(1):306.
37. Cote P, Baldwin ML, Johnson WG. Early patterns of care for occupational
back pain. Spine (Phila Pa 1976). 2005;30(5):581–7.
38. Lotters FJ, Foets M, Burdorf A. Work and health, a blind spot in curative
healthcare? A pilot study. J Occup Rehabil. 2011;21(3):304–12.
39. Cifuentes M, Willetts J, Wasiak R. Health maintenance care in work-related
low back pain and its association with disability recurrence. J Occup Environ
Med. 2011;53(4):396–404.
40. Turner JA, Franklin G, Fulton-Kehoe D, Sheppard L, Stover B, Wu R, Gluck JV,
Wickizer TM. ISSLS prize winner: early predictors of chronic work disability: a
prospective, population-based study of workers with back injuries. Spine
(Phila Pa 1976). 2008;33(25):2809–18.
41. Steenstra IA, Busse JW, Tolusso D, Davilmar A, Lee H, Furlan AD, Amick 3rd
B, Hogg-Johnson S. Predicting time on prolonged benefits for injured
workers with acute back pain. J Occup Rehabil. 2015;25(2):267–78.
42. Steenstra IA, Franche RL, Furlan AD, Amick III B, Hogg-Johnson S. The
Added Value of Collecting Information on Pain Experience When Predicting
Time on Benefits for Injured Workers with Back Pain. J Occup Rehabil.
2015;26:117–24.
43. Bultmann U, Franche RL, Hogg-Johnson S, Cote P, Lee H, Severin C, Vidmar
M, Carnide N. Health status, work limitations, and return-to-work trajectories
in injured workers with musculoskeletal disorders. Qual Life Res. 2007;16(7):
1167–78.
44. Andersen RM. National health surveys and the behavioral model of health
services use. Med Care. 2008;46(7):647–53.
45. Andersen RM. Revisiting the behavioral model and access to medical care:
does it matter? J Health Soc Behav. 1995;36(1):1–10.
46. Hébert F, Duguay P, Massicotte P, Levy M. Révision des catégories
professionnelles utilisées dans les études de l’IRSST portant sur les indicateurs
quinquennaux de lésions professionnelles. Montréal: IRSST; 1996. p. 52.
47. Duguay P, Boucher A, Busque M, Prud’homme P, Vergara D. Lésions
professionnelles indemnisées au Québec en 2005–2007: profil statistique
par industrie-catégorie professionnelle. In: Études et recherches/Rapport R-
749. Montréal: IRSST; 2012. p. 202.
48. Standard Industrial Classification-Establishments (SIC-E) 1980 [http://www23.
statcan.gc.ca/imdb/p3VD.pl?Function=getVD&TVD=53446]. Accessed 3 Aug
2014.
49. WSIB. Operational Policy. In: Responsibilities of the Workplace Parties in
Work Reintegration. Ontario: WSIB; 2011.
50. Wilkins R. PCCF+ Version 4G User’s Guide: Automated Geographic Coding
Based on the Statistics Canada Postal Code Conversion Files. In: Health
Analysis and Measurement Group. Statistics Canada. 2006. p. 64pp.
51. Canadian Standards Association (CSA). Z795-03: Coding of Work Injury or
Disease Information. 2003.
52. Dasinger LK, Krause N, Deegan LJ, Brand RJ, Rudolph L. Physical workplace
factors and return to work after compensated low back injury: a disability
phase-specific analysis. J Occup Environ Med. 2000;42(3):323–33.
53. Sinnott P. Administrative delays and chronic disability in patients with acute
occupational low back injury. J Occup Environ Med. 2009;51(6):690–9.
54. Games PA, Howell JF. Pairwise multiple comparison procedures with unequal
n’s and/or variances: a Monte Carlo study. J Educ Behav Stat. 1976;1(2):113–25.
55. Garson D. Missing values analysis and data imputation. Asheboro: Statistical
Associates Publishing Asheboro, NC; 2015.
56. Graham JW, Olchowski AE, Gilreath TD. How many imputations are really
needed? Some practical clarifications of multiple imputation theory. Prev
Sci. 2007;8(3):206–13.
57. Rubin DB. Multiple imputation for nonresponse in surveys, vol. 81. Cambridge:
John Wiley & Sons; 2004.
58. Vittinghoff E, Glidden DV, Shiboski SC, McCulloch CE. Predictor selection. In:
Regression Methods in Biostatistics. New York: Springer; 2012. p. 395–429.
59. Hanley JA, McNeil BJ. The meaning and use of the area under a receiver
operating characteristic (ROC) curve. Radiology. 1982;143(1):29–36.
60. Blanchette MA, Cassidy JD, Rivard M, Dionne C. Chiropractors’ characteristics
associated with their number of workers’ compensation patients. J Can
Chiropr Assoc. 2015;59(3):202–15.
61. Davis MA, Yakusheva O, Gottlieb DJ, Bynum JP. Regional Supply of
Chiropractic Care and Visits to Primary Care Physicians for Back and Neck
Pain. J Am Board Fam Med. 2015;28(4):481–90.
62. Allen H, Wright M, Craig T, Mardekian J, Cheung R, Sanchez R, Bunn 3rd WB,
Rogers W. Tracking low back problems in a major self-insured workforce:
toward improvement in the patient’s journey. J Occup Environ Med.
2014;56(6):604–20.
63. Gregory AW, Pentland W. Program of Care for Acute Low Back Injuries:
1 Year Evaluation Report. Nedlands: Maitland Consulting Inc; 2004.
64. McIntosh G, Frank J, Hogg-Johnson S, Bombardier C, Hall H. Prognostic
factors for time receiving workers’ compensation benefits in a cohort of
patients with low back pain. Spine (Phila Pa 1976). 2000;25(2):147–57.
65. Cote P, Hogg-Johnson S, Cassidy JD, Carroll L, Frank JW, Bombardier C. Early
aggressive care and delayed recovery from whiplash: isolated finding or
reproducible result? Arthritis Rheum. 2007;57(5):861–8.
66. Cote P, Soklaridis S. Does early management of whiplash-associated disorders
assist or impede recovery? Spine (Phila Pa 1976). 2011;36(25 Suppl):S275–9.
67. Andersen RM, Davidson PL, Baumeister S. Improving access to care in America.
In: Changing the US health care system: key issues in health services policy
and management. T. San Francisco: Jossey-Bass; 2007. p. 3–31.
68. Weeks WB, Goertz CM, Meeker WC, Marchiori DM. Public Perceptions of
Doctors of Chiropractic: Results of a National Survey and Examination of
Variation According to Respondents’ Likelihood to Use Chiropractic,
Experience With Chiropractic, and Chiropractic Supply in Local Health Care
Markets. J Manipulative Physiol Ther. 2015.
69. Reme SE, Hagen EM, Eriksen HR. Expectations, perceptions, and
physiotherapy predict prolonged sick leave in subacute low back pain. BMC
Musculoskelet Disord. 2009;10:139.
•  We accept pre-submission inquiries 
•  Our selector tool helps you to find the most relevant journal
•  We provide round the clock customer support 
•  Convenient online submission
•  Thorough peer review
•  Inclusion in PubMed and all major indexing services 
•  Maximum visibility for your research
Submit your manuscript at
www.biomedcentral.com/submit
Submit your next manuscript to BioMed Central 
and we will help you at every step:
Blanchette et al. BMC Musculoskeletal Disorders  (2016) 17:428 Page 15 of 15
